Objectives: The present study investigated the role of psychoeducation in improving mental health literacy and adaptation in patients with type 2 diabetes.
Introduction
iabetes is among the most common chronic and progressive metabolic diseases. It has a potentially harmful effect on the pancreas function of producing insulin and its use [1] . More than 220 million people worldwide suffer from diabetes [2] . Moreover, it is estimated that by 2050, the population of diabetics in the world will increase 165% [3] . More than three-quarters of whom live in developing countries [4] . This disease causes tension in individuals and affects their identity, psychosocial status, emotional balance, self-satisfaction, sense of competence and efficacy, social interactions and interpersonal relationships that require compatibility [5] . In fact, compatibility refers to the individual characteristics used by people for psychosocial management and improving their lives [6] .
Compatibility with a chronic disease is a dynamic process, which is constantly affected by individual and environmental stimuli [7] . In other words, chronic diseases like diabetes challenge attitude towards life as a regular and continuous process, with significant psychological consequences [7] . Recent medical achievements have created this expectation in most patients and their families that all medical problems are curable. Thus, it is difficult for a person to accept the consequences of chronic illnesses and to use an appropriate coping strategy to treat his/her illness. Such condition causes psychosocial compatibility problems. In addition, the interdisciplinary approach of medicine has linked patients with more professionals. This situation increases the patients' expectations from themselves, despite their mental capacity limitations. Mental health issues like stress and anxiety have psychosomatic effects on human [8, 9] . This issue in some patients evokes the feeling of not being psychologically well supported. This may be a contributing factor to the formation of chronic diseases in a person [7, 10] . Thus, a self-management approach is required in most chronic problems to control the disease [10] . Importantly, the psychological aspects of chronic diseases are often ignored. In other words, it is assumed that most patients are well adapted to the psychological aspects of chronic illnesses. However, compatibility is much difficult when experiencing a defect in physical health.
In general, about 20% to 25% of patients with chronic medical conditions experience significant psychological symptoms. Because of increasing self-care needs, chronic medical illnesses require behavioral changes [11] . Therefore, an effective management is the key to understanding the differences in disease patterns and their progression. Maintaining an independent and enjoyable life through effective psychological training and increased adaptability and mental health literacy are the
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The psychological needs of people with chronic illnesses are internationally recognized. However, planned policies and cognitive behavioral services can meet the psychological needs of individuals including diabetic patients [11] . Providing independent living for diabetic patients by increasing the level of compatibility and mental health literacy relevant to these patients plays a significant role in their well-being. General knowledge about physical illnesses is very beneficial. However, providing information about mental disorders (mental health literacy) is somehow ignored [13] . For this reason, Jorm introduced the term mental health literacy and defined it as the knowledge and beliefs about mental disorders that help to identify, manage, and prevent mental disorders [14] .
Mental health literacy includes a variety of components such as the ability to identify specific disorders or types of psychological distress, knowledge and beliefs about risk factors, causes, individual interventions/self-help, available specialized services, facilitating attitudes, appropriate identification and help seeking, and awareness about searching information about mental health. People experiencing disabling psychological symptoms or those who closely interact with people with these kinds of problems, try to manage those symptoms. The management of these symptoms is influenced by their mental health literacy. If successful, these management activities will reduce the disability symptoms and change the mental health literacy of individuals.
Maneze et al. reported that limited literacy is associated with poor health in various aspects [14] . This is especially true among the elderly, the minority, people with low education and those with chronic diseases, like type 2 diabetes. Diabetes is a chronic disease. Patients with low health literacy are less involved in understanding their illness and self-care aspects. Thus, they experience the worst health outcomes [15] . In addition, the literature review suggests that research on low mental health literacy in patients with type 2 diabetes is necessary.
Low mental health literacy among diabetic patients is associated with poor self-care and dysfunction in glycemic control (blood glucose control). The population of chronic diseases, including diabetes, is considered among high-risk groups. Psychoeducation can be used to reduce the complications and disabilities, and increase the level of compatibility and mental health literacy in this group. Psychoeducation involves interventions in which psychiatric and psychological educations can make changes in the behavioral and cognitive patterns of patients [12] .
Educational interventions can play a preventive role at primary, secondary and tertiary prevention levels by helping the treatment process or reducing the disability caused by a disorder [16] . Accordingly, Cognitive Behavioral Therapy (CBT) can be effective in psychological problems in patients with type 2 diabetes. Cognitive behavioral education is among major treatments for chronic diseases. These treatments can have a coping, immunizing, and preventive effect on the development of various diseases and their complications by creating positive psychosocial impacts [16] . Therapeutic strategies of many medical centers in advanced countries are based on psychological and behavioral concepts like relaxation. In addition, cognitive methods of changing negative thinking are used as effective therapeutic strategies for the treatment of many disorders. This is because increasing information about diabetes does not always lead to improved self-care behaviors, better blood glucose control, and greater compatibility with the disease. Thus, when cognitive barriers related to attitude rather than the lack of knowledge or skills are the main obstacles of self-management, cognitive behavioral interventions are considered necessary. Such an approach is especially useful for patients who have repeatedly failed in their efforts to control diabetes.
Due to these experiences, such patients believe that they cannot effectively cope with the limitations and requirements of the treatment regimen. In other words, those with strongly negative beliefs about the effectiveness of their own control on diabetes are appropriate candidates for cognitive behavioral intervention [16] . Many studies have been conducted on diabetes and its comorbid disorders like depression. However, there are few studies in the field of mental health literacy and compatibility of these people to their illness. Therefore, the present study intended to examine the effectiveness of psychoeducation (CBT) on improving mental health literacy and compatibility of type 2 diabetic patients.
Methods
This was an interventional study with pre-test-posttest and follow-up design and a control group. The study population included patients with type 2 diabetes who referred to Iran Hospital. Based on the research method (in a pilot study, a sample size of at least 30 people per group was recommended), and considering the missing data, 80 subjects were selected by purposeful sampling method. In total, 40 patients were randomly assigned into the intervention group and 40 patients into the control group.
The inclusion criteria consisted of individuals with a diagnosis of type 2 diabetes for at least 3 years, physical symptoms of diabetes, deficits (but not disruptions) in personal and social performances due to diabetes, holding at least a high school diploma and the maximum age of 65 years. Exclusion criteria were reading and writing illiteracy, disagreement of participating in research and absence from a training session.
Research tools
The Mental Health Literacy Scale (MHLS): This scale was designed by O'Conner and Casey [17] . It includes 35 items with a Likert-type scale scoring. Its Cronbach alpha was reported 0.87 and its reliability using the test-retest method was reported 0.79. In addition, in the present study, the Cronbach alpha coefficient was 0.89 and the retest coefficient for a 2-week interval was 0.86, which was performed on 90 patients with type 2 diabetes. Psychosocial Adjustment to Medical Illnesses Scale: This scale was developed by Morrow, Chiarello and Derogatis [18] . 
Intervention method
Psychoeducation, as the main purpose of the present study was performed though CBT. A cognitive behavioral therapy for depression [18] was applied in this study. However, its content was adjusted according to the variables of the present study. After determining the sample 
Protocol Session
Group member familiarity, group rules introduction, group members familiarity with the nature of their disease and the role of psychological factors in the occurrence and exacerbation of symptoms, an introduction to CBT and an explanation of diabetes-related mental disorders, an evaluation of members' expectations for participation in the group, and relaxation training.
st
Teaching cognitive patterns to patients, explaining spontaneous thoughts, providing record sheets of inefficient thoughts, identifying the activating causes of disease symptoms and unpleasant emotions, examining potential problems in recording thoughts, identifying emotions, helping the patients with solving them, and relaxation training.
Challenging irrational thoughts and beliefs, introducing challenges as strategies for coping with irrational thoughts and beliefs, and ultimately changing them, facing a practical challenge with the irrational thoughts and beliefs that the group members have recorded over the course of one week, profit and loss analysis and the Socratic questioning of thoughts that create unpleasant emotions and relaxation training. Explaining the etiology of diabetes related disorders, like depression and anxiety. 10 th Summarizing the last week session contents, introducing several books to get acquainted with cognitive therapy and mental disorders, drawing the patients' attention to interstitial beliefs and underlying assumptions, probing patients' feedback about treatment sessions, performing a post-test.
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th members, in order to perform the intervention, a pre-test was taken initially, using MHLS and Psychosocial Adjustment to Medical Illnesses Scale. Then, immediately after the intervention and training of psychological skills, a post-test was taken. One month later, trained patients performed a post-test as the follow-up to determine the effect of psychoeducation on improving mental health literacy. Education sessions were held in groups. In total, 11 one-hour sessions were held in an educational class in the hospital (Table 1) .
Data analysis
To analyze the obtained data considering the method and objectives of the research, Multivariate Analysis of Covariance (MANCOVA) was used.
Results
In the present study, 47% (37 persons) of the participants aged 40 years and above, 23% (19 persons) 35-40 years, 17% (14 persons) 30-35 years and 12% (10 persons) 25-30 years. In addition, 45% (36 persons) had high school diploma, 25% (20 persons) had associate degree, 19% (15 persons), 11% (9 persons), and more. Table 2 suggests that the average score of mental health literacy and adaptation to disease in the post-test and follow-up stages in the experimental group increased after the intervention, compared with the control group. In other words, psychoeducation was effective in improving mental health literacy and adaptation in patients with type 2 diabetes.
Box's Test was used to evaluate the equality of covariance matrices. The results of the test indicated that the correlation of dependent variables in the studied groups was homogeneous, because F(0.78) calculated at P>0.05 was not significant. Thus, psychoeducation improved mental health literacy and adaptation in patients with type 2 diabetes ( Table 3 ). The Levene's test was used to evaluate the equality of error or homogeneity of variancecovariance matrix. Table 4 indicates that the variation error of variables in the studied groups is homogeneous, because the calculated F is not significant at P<0.05.
Bonferroni test results
Bonferroni post hoc test was used to compare the mean score of the mental health literacy and adaptation with disease variables. The results demonstrated that psychoeducation (intervention) significantly improved the men- tal health literacy and adaptability in patients with type 2 diabetes. This is because after the intervention, their level enhanced significantly. The mental health literacy and adaptability with the mean score differences of 3.28 and 3.19, respectively were significant at P<0.01.
According to Table 5 , after adjusting the pre-test scores of the mental health literacy variable, the difference between the control and experimental groups was significant at P<0.001. Therefore, psychoeducation for type 2 diabetic patients increases the mental health literacy in the experimental group compared with the control group in the post-test phase.
This intervention is 57% effective, that is, treatment intervention can explain 57% of the variance of total remaining scores. In addition, the effect of intervention in the follow-up phase was significant at P<0.001, and the effect of this intervention was 48%. Moreover, after modifying the pre-test scores in adjustment to disease variables, the difference between the control and experimental groups was significant at P<0.001. In other words, psychoeducation improves compatibility in the experimental group compared to the control group in the post-test phase. This intervention is 39% effective, that is, the effect of intervention explain 39% of the variance of total remaining scores . In addition, the intervention in the follow-up phase was significant at P<0.001 with an effect of 38%.
Discussion
The obtained results revealed that psychoeducation (CBT) improved mental health literacy and adaptation in patients with type 2 diabetes at post-test and followup stages. This is because the effect of intervention in the post-test and follow-up on mental health literacy were 57% and 48%, respectively. In addition, the effect of the intervention on the adaptation in the post-test was 39% and it was 38% in the follow-up. Likewise, the results of Lorig study suggested that CBT diminished the level of disability and the use of medical services in chronic patients. It also optimized the level of social activity and improved the individuals' perception of their health and enhanced compatibility with a disease [20] . Michael suggested that psychosocial compatibility was among the most important variables in diabetes because it had a direct relationship with self-care behaviors.
A high level of compatibility is associated with better control of blood glucose in diabetic patients [21] . Moreover, Rapley concluded that psychosocial adjustment is the best predictor of self-care behaviors in type 2 diabetic patients [22] . Poor compatibility with a disease, using more services and poor outcomes of psychosocial compatibility with the disease is the strongest predictor of using services compared to other variables [22] . Furthermore, one of the predictors of adjustment in people with diabetes and in self-care behaviors is depression. In the research done by Lernmark et al. the depressed and non-depressed groups had a significant difference in metabolic control, adjustment, and self-esteem [23] .
Snoek, Van der Ven et al. stated that people with very negative beliefs about the effectiveness of their own control on diabetes are appropriate candidates for CBT [24] . Davazdah Emamy et al. identified the effectiveness of stress management education through CBT to control blood glucose and depression in 20 patients with type 2 diabetes. It was concluded that the mean score of the blood glucose in the intervention group was significantly lower than that of the control group. They also reported the mean depression scores of them were significantly less than the controls after the intervention [25] . In addition, Peyrot observed that performing stress management training based on CBT on 23 women with diabetes for 12 sessions of 2 hours reduced the mean scores of depression, anxiety and stress in the intervention group compared to the controls [26] .
The aforementioned studies are consistent with the results of present study indicating that CBT leads to increased adaptation. We also found that by providing specific information about psychological problems associated with diabetes, cognitive behavioral education increased the mental health literacy in type 2 diabetic patients. Furthermore, socio-cultural research that examined the factors affecting self-management of diabetes have been shown to be substantial in identifying the areas involved in completing cost-effective interventions.
In populations with cultural diversity associated with type 2 diabetes, although socio-cultural elements are determinants of health literacy, these factors are not part of health literacy. Whereas providing specific information about diabetes is more efficient in predicting behaviors associated with self-management of diabetes. In this regard, referring to the issue of incompatibility in perceiving health and the objective measurement of diabetes control in diabetes self-management education can improve patient's admission and supervision.
Depression is a significant factor in the prediction of low health literacy and a limited self-management of diabetes for professionals to screen depression. This way they can ensure that support is appropriate for people with type 2 diabetes, as it guarantees participation in the management of their own conditions. In other words, mental health illiteracy about diabetes and its associated psychiatric disorders can lead to compatibility problems. Jorm et al. introduced the term mental health literacy as the knowledge and beliefs about mental disorders that help to identify, manage and prevent them [13] . CBT can also be explained by considering the role of cognitive factors on inefficient thoughts, underlying assumptions, and disordered information processing in diabetes pathology and the incidence of depression and compatibility problems in these patients [16] .
CBT attempts to identify irrational and ineffective thoughts and enables patients to realize the role of these thoughts in their illness and replace them with thoughts that are more correct. Patients with type 2 diabetes gradually develop helplessness and a sedentary lifestyle due to frequent exposures to negative events related to their illness. Isolation and inactivity also affect the patient's perception, and the set of these factors causes the feeling of inefficiency and helplessness in patients about their experiences. Indeed, the patient "loses many opportunities for effective performance", leading to incompatibility in diabetic patients. In the present study, the patients' attitudes about the disease and its disabling effects were challenged by CBT. This included correcting automatic negative thoughts and underlying beliefs in patients. In addition, from the behavioral point of view, using the activity planning technique was very helpful.
Activities planning helps the patient to minimize the odds of failure in meeting daily schedule. In addition, patients are encouraged to value any increase in the level of daily activities and enhance positive thinking. Moreover, due to the nature of diabetes, its comorbid depression and highly irritable mood, most of these patients often develop difficulties in adapting and interpersonal relationships. Moreover, inappropriate communication styles have led to rejection by others, and a greater social isolation in these patients. Therefore, one of the goals of the treatment sessions was developing proper and assertive communications with self-expression in order to encourage the patients to establish appropriate social relationships and strengthen them [26] .
According to Azami et al. diabetic patients fail to follow a proper diet. Their physical activity is improper, and their self-control activities are inadequate, leading to depression and compatibility disorders [27] . Therefore, CBT is beneficial to improve these patients' lifestyle [27] . Likewise, Petrak and Herperts suggested that CBT was a very effective treatment to increase the compatibility in such patients [28] . This is because cognitive behavioral models can improve beliefs and attitudes, and increase the sense of pain control, use of positive coping strategies and reduction of negative emotional states in patients [29] . In fact, cognitive behavioral methods are directly concentrated on "improving self-preventive behavior". These ways like this include such as apprenticeships or special tips for taking an action, preparing a calendar to remind the time of the intended behavior. Researchers have reported that these methods enhance the effectiveness of health promotion programs.
CBT is effective in increasing the compatibility of patients with type 2 diabetes. Moreover, because of providing specific information about psychiatric disorders associated with type 2 diabetes; it helps increase the mental health literacy in these patients [29] . To explain this, it can be said that CBT works on maladaptive schemas and misconceptions. Thus, it should provide cognitive reconstruction, predict more information on diabetes self-management, and increase mental health literacy associated with type 2 diabetes. Therefore, in the present research,
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Conclusion
Generally, psychological training including CBT can predict the information that is important in diabetes selfmanagement. By increasing the mental health literacy about mental disorders associated with type 2 diabetes, the quality of life will improve in these patients. This helps them increase their compatibility with the disease.
One of the limitations of the present research was the use of self-monitoring tools for data collection. Additionally, the short-term follow-up phase is among the limitations of research. Therefore, it is suggested that other research tools be used to collect data in future research, and to conduct the follow-up study at least 2 months after the intervention. This study was also performed on patients with type 2 diabetes, which limits its generalizability. Thus, the findings must be generalized with caution.
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